[I. SEMIRIGOROUS DERIVATION OF McCLURE'S EQUATION
With regard to McClure's equation [2] ODT TS d ) !+ A,) (
we wish to emphasize the following two points.
A. As already noted, McClure's equation as presented in form (1) is very suitable to obtain CT values of orgak; woinpounds by varying the intensity of the excitation light I, (i.e., it is an intensity variation method for obtaining ET values). By plotting 1 ODT versus I/ I,"x 0 DT is emphasized at infinite lex. Therefore, employing cw lasers as excitation sources is very appropriate for the application of equation (1) . By focusing cw laser light with the aid of a lens, very high I.. values can be experimentally realized. This makes the Iex --extrapolation possible.
Besides applying equation ( ODT = f(lex) (2) where the molecule can exist in two different multiplicities.
B. The derivation of McClure's equation is based on kinetic considerations, such as the rate equations that cover activation and deactivation of an organic molecule in its singlet C as well as its triplet manifold. Nevertheless, when one is applying equation (1) to obtain ET values, one is always concerned about the validity of the different kinetic assumptions used in [2] to derive equation (1) . Is it possible to find a simpler way (using fewer assumptions) to obtain equation ( 1
)?
We present the following semirigorous route. At small excitation intensities I, OD T should depend linearly on l,: i.e., El
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At a given concentration N s of an organic compound and steadily increasing l, ODT will not forever increase, but will reach a limiting value OD'. This will occur when all the molecules N s have been convened to NT. This will be the case for 1 . -
The simplest equation fulfilling conditions (3) and (4) is:
ODwBlex
ODT ex (6) 1 + Be Equation (6) is identical to equation (1) . This is evident by forming I J/OD T .-
III. IMPROVED DEPLETION METHOD
The depletion method for measuring triplet extinction coefficients has been applied extensively [3, 5.6] . The advantage of this method is that it does not require any knowledge of the rate constants of the underlying radiationless transitions. The main weakness of the method is the requirement that no T-T absorption be present where the singlet depletion is measured.
Unfortunately, this ideal situation is rarely encountered. One finds experimentally that there is at least some T-T absorption present (e.g. in laser dyes). In addition, the depletion method can often not be used when cw lasers are used as excitation sources [4, 7] . The largest depletion effects are observed at the maxima of S-S absorption, which in the case of dyes is the lowest energy S-S absorption band. For obtaining large triplet optical densities OD T , it is desirable to excite into the lowest-energy S-S absorption band. These two requirements result in unabsorbed cw laser radiation oversaturating the electronic detection system. Using a monochromator with a single grating (as was the case in our experiment), and exciting into the maximum of S-S absorption, one is often not able to perform measurements at the onset of S-S absorption because excessive stray laser light is oversaturating the detection system. However, exciting at the short-wavelength side of the S-S absorption maximum, depletion at the onset of S-S absorption can be observed [4] . Employing a double monochromator, it should be possible to observe depletion at the onset of S-S absorption with cw laser excitation into the intensity maximum of S-S absorption.
By reconstructing for true T-T absorption, the shortcomings of the conventional singlet depletion method can be alleviated. We assume that the triplet extinction coefficient ET between points a and b varies linearly; i.e.,
or ODT(X) = C + XF. (8) However, if a linear relationship does not hold, one can use the next higher approximation:
or
Equations (8) and (10) hold for spectral regions where no S-S absorption is present. When S-S absorption is overlapping T-T absorption, we have [3],
Significantly. ODs.,T = 0 when 4Er('c) = ES(Ad).
This isospectic point X, can be rather accurately determined when cw lasers are employed as excitation sources [4] . Measuring ts(Xc) at this wavelength therefore yields an accurate value of eT(Xc). Extrapolating equations (8) or (10) from kb, the short distance to k., [assuming equations (7) or (9) hold] yields ODT(Xc)=NTeT(Xd)d. NT can be determined because ET(XC) is known.
IV. EXPERIMENTAL PROCEDURES
A. Spectroscopic equipment
We used the same spectroscopic setup as described in [7] . Both the Spectra Physics 
V. RESULTS AND DISCUSSION
A. Triplet extinction coefficients
3,3'-Diethyloxacarbocyaniae iodide (DODC)
DODC has found applications in the dye laser field for mode locking Rhodamine 6G dye lasers [8] [9] [10] . Laser action under flashlamp excitation of this dye was reported by Maeda We explained previously that our spectroscopic equipment employed for measuring triplet extinction coefficients does not work too well when too-low concentrations of a studied compound are used [I]. We use the average of 6T( 6 7 0) = 45.6 x 103 1/mole cm obtained from the lowest concentration of Ns = 2.08 x 10-5 molar solution and present it in Table I . Although this value may carry larger experimental errors than the values obtained with higher concentrations, it will have the lowest errors resulting from dimer formation. We were not able to obtain meaningful data when even lower concentrations were employed. Photochemically, the dye was rather stable when excited with the line Xew = 568.2 nm.
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2. DCM Some of the laser action and spectroscopic properties of DCM (4-dicvanomethylene-2-methyl-6-(p-dimethylaminestyrylyl)-4H-pyran has been described by Hammond [13] . Under excitation with the Xhw = 476.5-nm line, this dye was photochemically rather stable. A 2 x 10 --molar solution yielded an ET( 7 6 0) = 6.3 x 103 I/mole cm. The I x 10 3 molar solution gave 7.4 and 6.9 x 10 Table I is the average of all seven measurements. Drexhage reported laser action from this compound under flashlamp excitation [15] .
Exciting with a Xew = 514.5-nm line, this dye showed good photostability. We also observed a rather large triplet optical density ODT attributable to the presence of a long triplet-state life- Table I .
Triplet Extinction
Coefficients by the Improved Depletion Method.
The S-S absorbtion maximum of this dye is located at about 518 nm. Exciting a I 104 molar solution with the kcw = 501.7-nm line. a rather large depletion was observed at the onset of S-S absorption. To reduce unabsorbed excitation laser radiation, an OG530 Schott optical-glass filter was used in the F, position [7] . A plot of the measured ODs,,r values as functions of wavelength is shown in Figure I . It should be noted that ODs 5 .r = OD T for ts 0.
The isospectic point X, at 551 nm was easily determined. At this point, we measured 
Coumarin 523
This dye was synthesized and tested by Reynolds and Drexhage [16] . Employing a 2 x 10-molar solution, we measured eT ( 6 2 0 Table I .
Coumarin 498
Coumarin 490
This fluorinated laser dye was synthesized and tested by Schimitschek et al. [18] . Table 1 .
Coumarin 466
bis-MSB
Using a 50-ns-risetime flashlamp, laser action from bis-MSB(l,4-bis(2-methylstyryl)-benzene) was reported by Furumoto and Ceccon [19] . This dye was rather stable photo- Table I . According to Berlman [20] , the quantum fluorescence yield of this compound is rather high (OF = 0.92). The less than spectacular laser-action properties of this compound are the result of the rather large ET(Xim) values shown in Table I 
